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(54) lAlPROVEMENTS RELATING TO GAS LASERS 



(71) We, Ferranh Limited, a com- 
ffny xe^stmd under the Laws of Great 
Biinun, of Eoiimmod la County of 
Lancaster, do hereby dedare the invention, 
for triiidi we pvay that a patent ntay be 
granted to iis» and ihe nietbod by whidi it 
is to be performed, to he particolarly des- 
erted in and by ibt blloving statement-— 

THIS INVENTION retotcs to ps Jairs. 
and p wticaiariy to such lasers of the hi^ 
power caibon^<diox&ie type. 

Certain high power gas lasers use as the 
active n^digm a mixnne of caibuu dioxtde, 
nitrogen^ and hflhim. It has been found tfiat 
the performance of soch a laser fySk off if 
the gas mixture is allo??ed to remain in the 
tub€^ and for this reason it is nsual to ze- 
pkniA the gas mixtme, contimioisiy |fflss- 
ing the mixture into the laser tube and vent- 
ii^ it to die atnu^pboe. The disadvantage 
with diis technique is that hdiimi is an ex- 
pensive material) and hi the larger lasers a 
considerahk i^aamity of heliam is requited. 

It is believed that the fall-off in die per- 
formance of the laser is diR, at least in 
part, to a change in the compositioa 
1^ the gas mixture. Tte most probable reac- 
pan is lepteseated by the fodknidng reveis- 
ibk cqnatios, tboi^ other products contain- 
ing one or lOfse of the efemttits carbon, nitro- 
gjcs or flsygoi msiy he farm fd 

GD,+Ni+He^=^+NjO+Hc 

The carbon dumde and nitrogen are 
chained, stt lea^m {»rt, by the efifecss of tte 
elec tric d isdiarge used to excite the laser, 
and ibsin casbon ndonoxide and nitroifi oxide. 
The helium is not affeaed diemlcally. 

It is an objea of the invention to provide 
a §as in wtncfa tht rate of repkn^ 
ment of the gas mixture is substantially re- 
duced. 

AcGonling to the ^present invention ibsK b 
pamdcd a gas laser aunprishig a discharge 
tube oontuna^a gasmlziare, which indudes 



a closed-circuit gas circulation system com- 
fftsing a pump for extracting die gas mix- 
ture from die laser discha^e tube, a reaction 
vessel thinugh which the gas mixture is 
passed by tte pompt, means for maintaining 
die reacdon vessel at a temperature at which 
scane or all of the dissocmtion of the gas 
naixturc occurring in the laser disdiarge tube 
is reversed, and a throttle valve vper^h^ 
to control the j^essure at which the gas mix«» 
ture re-enters the laser discharge tube from 
the reaction vesseL 

An endx)diment of the invention will now 
be described witii reference to the accom- 
pariying drawing. This shows, in schematic 
form, a laser tube and the associated gas cir- 
culation system, 

Referrizig now to the drawing, the kser 
itsdf is diown in a simplified fonn as com- 
psisifig a tiAt 10 having a pair of end 
mirrors 11 and 12, uid being provided with 
two disAa^ el cctiode s 13 and 14. Hie 
re mainder of the drawing dows the gas dr- 
cnlation system. Gas is extracted from the 
toer dis^arge tube by means of a pump 
15, and is passed throi]^ an ofl-mist filter 
16A to remove any oontaminadon due to 
the ptunp itsell After pacing throu^ the 
fiher the gas mixture passes throu^ an other- 
wire emj[^ ahmiiaa tt^ 17 heated by a 
heating dentent 18, and diencc through a 
silica-gel trap 16B to remove any water 
vapour or organic vapours. The ps mixture 
then returns through a throtde valve 19 to 
die laser dischaige tatt 10. The diom be- 
tween the throttle valve 19 smd die pump 15 
via the laser tube 10 is mamtained at the low 
pressure required id operate the laser, whilst 
the remainder of the circuit is at a hig^ 
^:e9S!3re^ possibly above atmospheric j Mrc ssu rc. 

In Older to allow for leakage jErom 
the sy9tiem sources of the three gases are 
ITOvided as shown at 20^ 21, and 22, each 
bch^ provided wnh a stop valve 23, 24 and 
25 respe aively . The gas mixmre is Wed £:«o 
^ hi^i-pressure side of the cirodatioii sys- 



45 



50 



55 



60 



65 



70 



75 



80 



95 



90 



CO 



O 

o 



1,278,639 



tem by means of a bleed vabe 26. A ge^B. 
relfef valve 27 is also provufcd m t& higlJ- 
pressurc sufc of the system, and coimnuni- 
Stes with the atmosphere. The rate « «sa|c 

5 of the make-up gases from sources 20, 21 
and 22 wfll be very small compared with 
the quamitiw lequiml viben die arculaong 
gas miirture is exhausted direa to die atmos- 
Siefe. It may be desirable to use flow >me^ 

10 at various points in the dnndation ^^t^ 
diougb diese have not been Aown m die 
diawij^ The gases mayj of cooi5^ be pre- 
mtod and drawn from a single cylindCT. 
In opccarion the hcaung clement IS is 

15 arranged to maimaitt die ahnnina tube 17 at 
a teiSeraturc of about 700"C At dus tem- 
pOTture d» ie<oflihmaiioa teacDon occurs 
at the required rate. It may be necessary to 
ccol the gases befwe passing dicm back mto 

20 the laser discharge tube. 

If die pump 15 is of a type which does not 
cause contamination of the gasscs passmg 
dmnigh it, riicn die oil-mist filter 16A may 
be omitted. ^ ^ • 

25 The beater 18 may be located adicr in- 
side or outsiifc die leacdon vessel 17. 

WHAT WE CLAIM IS:— 
1. A gas laser comprising a discharge tube 
coiiBdning a gas mbcmre^ whidi iaclodes a 
30 dosed^ircuit gas drcolation ^em compris- 
ine a pomp for extracting die gas mixture 
ftom die laser disdharge tube, a rcacnon 
vessel dttongh wWch die gas mixture is 
passed by die pomft means for maintammg 
35 die reacdon vessd at a temperature at wfaidi 



some or all of die dissociation of the 
mbcture occurring in die laser discharge tube 
is reversed, and a dirotdc yalvc operable to 
control die jwessurc at whidi the gas mix- 
turc re-enters die laser discharge tube from 
the reaction vcssd. . i , • 

Z A gas laser as daimed in uata l m 
which the reacdon vessel is an alumina tube 
containing only die gas nuximc. 

3 A gas laar as daimed m either or 
Clabis 1 or 2 in vrfiich die rcacuon vessel 
is maintained, in operation, at a temperature 
of die order of TOO^C 

4 A gas laser as daimed in any one of 
die preceding cbnns in whidi die gasnu^re 
in that part of die circulauon system which 
indudes die reaction vcssd is maintamed, 
in operation, at a pressure greater dian that 
in die disdiargp tube. ^ . ^ , ^- 

5 A ps laser as daimed m any one or 
die wcceding dahns in wbidi a silica gel trap 
is indudedb die gas 

tween die reacdwi vessel and die tftmttic 
valve. 

6 A sa$ laser as danned m any one 
of Claims 1 to 5 which indudes incans for 
rcpladng one or more of die consotuoits Ct 
the gas mixture. 

7 A gas laser substantially as herem ocs- 
cribed widi reference to die accompanying 
drawing. 

A. K COOPER, 
Chartered Patent Agcm, 
Agent for die Applicants. 
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